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(54) SOFT X-RAY PROJECTION ALIGNER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a soft X-ray 
projection aligner by which high resolution and high 

throughput can be attained compatibly. ;li > 

SOLUTION: A bundle of rays radiated from an X-ray source JH^^^^^^ ^^^ 
1 is condensed by a lighting optical system having two X-ray i*^^ : 

multilayer film mirrors 2, 3 and illuminates a reflection mask 5 m i 

mounted on a mask stage 4. The bundle of rays reflected on 
the reflection mask 5 passes through a projection optical 
system, constituted of four X-ray multilayer film mirrors 6 to 
9 and reaches onto a wafer 1 1 mounted on a wafer stage 10. 
The projection optical system reduces the image of a circuit 
pattern formed on the reflection mask 5 to one- fourth and 
transfers on the wafer 1 1 . A mirror comprising a mirror 1 8 
having very large thermal deformation, a metal substrate, a 
thin film of amorphous materials which is formed on the 
substrate and its surface is polished optically smoothly, a 
multilayer film which is formed on the thin film and which 
reflects X-rays having a predetermined wavelength is used. 
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